











This	 project	 focuses	 on	 the	 application	 of	 civic	 technology	 to	 urban	 planning	







it	 collects	 and	 centralizes	 data	 scattered	 in	 Champaign	 criminal	 justice	 system	








of	 police	practice	 and	 the	disparity	 toward	 communities	 of	 color.	 Studies	 have	
shown	that	subtle	discrimination	exists	 in	 the	criminal	 justice	system	at	nearly	
every	 stage	 from	 arrest	 rates,	 bail	 amounts,	 to	 sentence	 length	 and	 probation	
hearing	outcomes.	 	
Urban	Planning	is	a	discipline	dedicated	to	enhance	social	equity.	Exploring	data	
in	 the	 criminal	 justice	 system	 and	 understand	 their	 implications	 are	 of	 great	
importance	for	planners	and	policy-makers	to	address	racial	disparity	problems	
and	to	make	better	and	more	transparent	policy	decisions.	




of	 Champaign	 City,	 Urbana	 City	 and	 the	 University	 are	 published	 on	 three	
different	 websites	 as	 spreadsheets	 with	 different	 attributes.	 Information	 on	
inmates	who	are	held	in	one	of	the	county’s	correctional	facilities	are	scattered	in	
daily	 jail	 log	 records,	 jail	 reports	 and	 an	 inmate	 lookup	 website.	 Without	 a	
comprehensive	 and	 effective	 database	 and	 an	 open	 data	 portal,	 it	 would	 be	



















database,	which	are	 currently	hosted	on	 the	Heroku	 server.	Visualization	 tools	
that	are	originally	written	in	R	are	all	rewritten	using	the	Django	web	framework	
involving	 front-end	programming	 languages,	 such	as	HTML,	CSS	and	 JavaScript	











Previous	visualization	 tools	are	mainly	descriptive	charts	or	 tables	of	 collected	
data.	However,	to	truly	address	racial	disparities	 in	the	criminal	 justice	system,	
deeper	 statistical	 analyses	 are	needed.	 In	 collaboration	with	 students	 from	 the	
Department	of	Statistics	at	UIUC	who	are	taking	the	course	Statistical	Consulting,	
this	part	of	 the	website	 is	designed	 to	highlight	statistically	significant	 findings	
regarding	 racial	 disparities	 in	 a	 story-telling	 way.	 Students	 from	 the	 STAT	
Department	are	responsible	for	analyzing	collected	arrest,	 jail	population,	bond	
payment,	and	court	case	data	using	 their	knowledge	 in	statistics.	The	author	 is	










This	 part	 is	 further	 composed	 of	 three	 webpages	 corresponding	 to	 three	
previous	 dashboards	 (policing,	 correctional	 facilities,	 and	 courts),	 which	 are	
individually	 finished	by	 three	 student	 groups	 taking	 the	 course	Civic	Tech	 and	
Digital	City.	 	
1)	Policing	 	
The	 Policing	 dashboard	 focuses	 on	 visualizing	 characteristics	 of	 arrested	
population.	 Collected	 policing	 data	 include	 incidents,	 arrests	 and	 reported	
crimes	 from	each	of	 the	 four	police	agencies	 that	participate	 in	 the	centralized	
police	data	management	system	including:	City	of	Champaign,	City	of	Urbana,	U	
of	I	Police,	and	the	Champaign	County	Sheriff.	These	data	were	provided	by	these	
local	 police	 agencies	 through	 a	 formal	 FOIA	 request.	 Arrests	 include	 police	
incidents	 in	 which	 an	 individual	 is	 charged	 with	 a	 violation	 of	 the	 law.	 This	









in	 correctional	 facilities	 in	 Champaign	 County	 and	 provide	 real-time	 numbers	






The	 court	 group	works	on	 court	 case	 records	 from	Circuit	Clerk	of	Champaign	
County.	Since	the	FOIA	request	asking	for	records	provided	in	the	clerk’s	online	
public	 access	 system	 hasn’t	 been	 responded,	 this	 group	 developed	 a	 series	 of	
scripts	 to	 'scrape'	 the	desired	 information	 from	the	Circuit	Clerk	of	Champaign	
County	website	 as	 a	 temporary	work-around	 in	 hopes	 that	 the	 requested	data	
will	 be	 provided	 at	 a	 future	 date.	 The	 court	 group	 visualizes	 disparities	 in	
charges	and	sentencing.	
3. Data	Portal	 	
The	 Data	 Portal	 part	 is	 designed	 to	 show	 a	 list	 of	 data	 tables	 archived	 in	 the	







and	 to	 promote	 corresponding	 public	 policy	 making.	 To	 supplement	 collected	
quantitative	 data,	 the	 Champaign	 Racial	 Justice	 Task	 Force	 proposed	 to	 have	
another	 database	 collecting	 and	 archiving	 qualitative	 data,	 such	 as	 videos	 of	
interviews	 with	 community	 members	 sharing	 their	 stories	 about	 racial	
disparities,	especially	those	related	to	criminal	justice.	 	




accessed,	managed	 and	 updated4.	 There	 are	 generally	 two	 types	 of	 database	 –	
relational	 database	 and	 non-relational	 database.	 A	 relational	 database	 is	 a	
collection	 of	 data	 items	 organized	 as	 a	 set	 of	 formally	 described	 tables	 from	
which	data	can	be	accessed	ore	 reassembled	without	 changing	 the	pre-defined	
schema	 of	 tables5.	 The	 programming	 language	 to	 interact	 with	 a	 relational	
database	is	the	structured	query	language	(SQL).	 	
There	 are	 two	 major	 advantages	 of	 storing	 data	 tables	 into	 a	 SQL	 database	
compared	to	just	saving	them	in	Excel	spreadsheet	or	CSV	format:	1)	tables	are	
better	formatted	so	it	can	be	easily	expanded	and	maintained	in	the	long	term;	2)	








in	R,	all	 tables	were	saved	 in	a	SQLite	database.	SQLite	 is	an	 in-process	 library	
that	 implements	 a	 self-contained,	 server-less,	 zero-configuration,	 and	
transactional	 SQL	 database	 engine6.	 However,	 SQLite	 is	 not	 comparable	 to	
client/server	SQL	database	engines	such	as	MySQL,	Oracle,	PostgreSQL,	or	SQL	
Server.	 Client/server	 SQL	 database	 engines	 strive	 to	 implement	 a	 shared	
repository	 of	 enterprise	 data.	 They	 emphasize	 scalability,	 concurrency,	
centralization,	 and	 control.	 SQLite	 strives	 to	 provide	 local	 data	 storage	 for	
individual	 applications	 and	 devices.	 SQLite	 emphasizes	 economy,	 efficiency,	
reliability,	independence,	and	simplicity7.	 	
Simply	 speaking,	 SQLite	 is	more	 like	 a	 local	 contained	 storing	 structured	 data	
tables.	 But	 when	 it	 comes	 to	 support	 a	 website,	 it	 cannot	 compete	 with	




Six	 tables	 are	 currently	 stored	 in	 the	 PostgreSQL	 database,	 with	 one	 table	
covering	 police	 arrest	 records,	 four	 tables	 covering	 in-jail	 population	
characteristics	as	well	as	bond	payment	information,	and	another	table	covering	
court	 case	 records.	 Some	 of	 these	 tables	 come	 from	 FOIA	 (Freedom	 of	






























































































































stylized	elements	are	 inherited	 from	Bootstrap	–	a	popular	 framework	used	 to	
build	responsive,	mobile-first	projects	on	the	web9.	
2)	Back-end	Programming	–	Python,	Django	Web	Framework,	PostgreSQL	
The	 back	 end	 of	 a	website	 consists	 of	 a	 server,	 an	 application	 and	 a	 database,	
which	support	the	functionality	of	the	front-end.	For	this	project,	the	author	used	
the	 Django	 Web	 Framework	 to	 develop	 the	 whole	 application.	 Django	 is	 a	
high-level	Python	Web	framework	that	encourages	rapid	development	and	clean,	









scale	 apps11.	Heroku	helps	developers	 saving	 tons	of	 time	needed	 to	deal	with	
hundreds	of	cloud	infrastructure	deployment	scripts	or	racking	servers	to	scale.	















who	are	booked	due	to	race?	 	 	 	
																																																								
11	 What	is	Heroku?	(n.d.).	Retrieved	August	04,	2017,	from	https://www.heroku.com/what	
• Are	 African	 Americans	 charged	 with	 felonies	 more	 likely	 to	 be	
imprisoned?	





observed.	 To	 solve	 these	 contradictories,	 we	 need	 to	 collect	 better-formatted	
data	and	doing	more	statistical	analyses.	 	
2. Database	expansion	and	maintenance	 	
Currently	 the	 database	 can	 only	 be	 periodically	 updated	manually	 since	 some	
data	 can	 only	 be	 collected	 from	FOIA	 requests,	 of	which	 the	 response	 and	 the	
time	of	response	cannot	be	guaranteed.	In	the	further,	to	facilitate	the	automatic	
update	 of	 the	 database,	 the	 author	 has	 to	 further	 collaborate	 with	 the	 Racial	
Justice	Task	Force	to	find	out	a	more	standard	procedure	to	collect	relevant	data.	 	
3. Refinement	of	Descriptive	Visualization	Tools	
Some	 of	 the	 current	 visualization	 tools	 need	 to	 be	 refined	 to	 have	 a	 clearer	
presentation	of	descriptive	characteristics	of	collected	data.	For	example,	in	one	
chart	of	the	jail	dashboard,	the	racial	composition	of	different	results	(including:	
Bail	Paid”,	 “Book	N	Release”,	 “Release	on	Recognizance”	and	 “Still	 in	 Jail	 at	 the	
End	Day	of	Booking”)	 for	 inmates	 at	 the	 end	of	 the	booking	day	 is	misleading.	
This	 chart	 didn’t	 specify	 crime	 types	 the	 inmates	 have	 conducted.	 However,	
results	are	heavily	 influenced	by	 the	crimes	 types	 instead	of	 just	 influenced	by	




To	 arouse	 the	 local	 community’s	 attention	 of	 potential	 racial	 disparity	 in	 the	
criminal	 justice	system,	Carolyn	Randolph,	a	member	of	 the	Racial	 Justice	Task	
Force,	proposed	to	have	another	database	archiving	video	interviews	with	local	
residents	who	have	 experienced	 racial	 disparities	 in	 the	 legal	 process.	 Carolyn	
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Figure	7.	Snapshot	of	the	Project’s	GitHub	Repository	
	
Figure	8.	Snapshot	of	the	Project’s	Development	Environment	 	
	
	
